The molecular basis of myotonic dystrophy (DM) has been characterised. All DM mutations characterised to date appear as an unstable elongation of a fragment containing a tandem repeat of a CTG motif, which can be visualised in both EcoRI and BamHI digests. It has been shown that the fragment is polymorphic in the normal population. Another 1 kb insertion/deletion polymorphism located near the unstable CTG repeat region has been identified. The 1 kb insertion allele is present in all DM patients. These different polymorphic systems can be distinguished using cDNA25 and BamHI, because this enzyme cuts between the site of the 1 kb insertion and the CTG repeat. We thus haplotyped DM patients from 72 French families and clearly showed that all chromosomes (100%) with the DM mutation carried the 1 kb insertion as well. In addition to this association, we detected significant linkage disequilibrium between the DM locus and D19S63 for which allelic frequencies were different from other European populations. Our results in the French DM population are thus in agreement with the hypothesis that the CTG expansion occurred on one or a few ancestral chromosomes carrying the large 1 kb insertion allele.
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Material and methods

FAMILIES
A total of 772 subjects from 87 families with myotonic dystrophy was studied. All were of white French origin. The presence or absence of DM was evaluated clinically in all cases, according to the diagnostic criteria described by Griggs et al,23 by electromyography, slit lamp examination, or muscle biopsy when necessary for questionable cases. Only persons whose status could be unequivocally determined were used in this study. 
Most striking, as shown in table 2, is the global finding that, in DM patients, the mutation is associated with the same cDNA25/ BamHI allele (1), while in the normal population alleles 1 and 2 were equally distributed (0 50 each) (p << 0 001). As shown in the figure, probing BamHI digests with cDNA25 detects a 14 kb fragment that contains the CTG repeat and two alleles of 4 6 and 5-6 kb. The latter contains the 1 kb insertion also detected in an EcoRI digest (10 kb allele). The BamHI 1 4 kb fragment varies in size in DM patients. Small increases in the 1 French Canadians.729 § British.2 !I Japanese. 17 11 Finns.14 chromosomes, as a consequence of the presence of the 1 kb insertion in all DM chromosomes and its more frequent association with allele 1 (D19S63/PvuII).
These data further support the hypothesis of a unique founder chromosome. However, the hypothesis of recurrence of the DM mutation on a chromosome carrying the 1 kb insertion cannot be rejected because of the high frequency of this allele in the general population (0 50). More informative markers are thus needed to determine whether a few founder chromosomes can be characterised in different ethnic groups as in the fragile X syndrome. 22 Morton and Macpherson' developed a three step model involving four alleles for the fragile X syndrome, to account for the complexity of the molecular observations: inserts are either normal (N), rather small and stable (S), larger and unstable (Z), or large (L). This model implies a conversion from N to S, from S to Z, and from Z to L, with different conversion probabilities in the two sexes. This multistep model could apply to myotonic dystrophy: L would correspond to congenital DM transmitted only by some women. This is supported by the difference of the intergenerational CTG amplification observed between male and female transmission, as recently described.'0113' However the mechanisms triggering these conversions are still unknown. In this context, the presence of the 1 kb insertion in all DM chromosomes analysed so far is intriguing. This intragenic insertion, which is 
